



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DVSHFWV RI ZRUNLQJ LQ GHYHORSLQJ FRXQWULHV DQG WKH ILQDQFLDO LVVXHV VHH 7DEOH  IRU D
V\QWKHVLV RI VRPH RI WKHVH FRQVLGHUDWLRQV:LWK UHJDUGV WR FKRRVLQJ WKH ULJKW LQVWUXFWRUV
VXUYH\VE\32*2DQG6&25KDYHVKRZQWKDWWKHSHRSOHLQYROYHGLQSURYLGLQJWKLVW\SHRI
WUDLQLQJ DUH PRWLYDWHG SXUHO\ E\ WKHLU ZLOOLQJQHVV WR VKDUH WKHLU H[SHUWLVH 7KH JUHDWHVW
EHQHILWV GHULYHG IURP WKH SURYLVLRQ RI WUDLQLQJ ZHUH IRXQG WR EH SHUVRQDO VDWLVIDFWLRQ
EURDGHQHG FXOWXUDO KRUL]RQV DQG FRQWLQXHG UHVHDUFK FROODERUDWLRQ EHWZHHQ WKH
VXSHUYLVRULQVWUXFWRU DQG WKH WUDLQHHVKRVW LQVWLWXWLRQ 2WKHU SRWHQWLDO EHQHILWV VXFK DV
IXOILOOLQJWKHUHTXLUHPHQWVRIDQHPSOR\PHQWFRQWUDFWRUJUDQWHQKDQFHPHQWVWRRQH¶V&9RU
WKHSURGXFWLRQRIMRLQWUHVHDUFKSXEOLFDWLRQVGLGQRWILJXUHSURPLQHQWO\LQWKHVHVXUYH\V7KH





ZD\ E\ WKHLU LQVWLWXWLRQV 7R DGGUHVV WKLV RSSRUWXQLWLHV FDQ EH VRXJKW WR FROODERUDWH RQ
FDSDFLW\ EXLOGLQJ DQG WR LQWHJUDWH FDSDFLW\ EXLOGLQJ HYHQWV LQWR IXQGHG UHVHDUFK SURMHFWV
7KLVLVVRPHWKLQJWKDWIXQGLQJDJHQFLHVDQGUHVHDUFKFHQWHUVVKRXOGFRQVLGHUJLYHSRLQWVWR
LQ WKHLU HYDOXDWLRQV%H\RQG HQWKXVLDVP IRU WKHLU VXEMHFW LQVWUXFWRUVZKR DUH DZDUH RI WKH
GLYHUVH UDQJH RI WUDLQLQJ OHDUQLQJ DQG FXOWXUDO W\SHV FDQ EH RI JUHDW YDOXH WR FDSDFLW\
EXLOGLQJ SURJUDPPHV ,QVWUXFWRUVZKR DUH DZDUH RI WKHVH GLIIHUHQFHV DQG DUH DGDSWLYH DQG
ZLOOLQJ WRXVH LQQRYDWLYH WHFKQLTXHVDQGSODWIRUPVDUH OLNHO\ WREHDEOH WRSURYLGHFDSDFLW\


































































27*$ H/HDUQLQJ 3ODWIRUP SURYLGHV FRXUVHV WR ³WUDLQ WKH WUDLQHUV´ WR JXDUDQWHH
VWDQGDUGL]DWLRQ XQLILHG LQIRUPDWLRQ DJUHHPHQW RQ EHVW SUDFWLFHV DQG WKDW WKH VFLHQFH DQG
WHFKQRORJLHVDUHDOZD\VXSWRGDWH$GGLWLRQDOO\27*$DOVRSURYLGHVWUDLQLQJWRLWVWUDLQHUV
RQ SHGDJRJ\ DVSHFWV WKDW VKRXOG EH WDNHQ LQWR FRQVLGHUDWLRQZKHQ SURYLGLQJ WUDLQLQJ LQ D
PXOWLFXOWXUDOHQYLURQPHQW
:LWKUHJDUGWRWUDLQHHVDWUDLQHHIURPDGHYHORSLQJFRXQWU\FDQPDNHDVLJQLILFDQWGLIIHUHQFH
WR DGYDQFH WKH VFLHQFH FDSDFLW\ DW KLVKHU KRPH LQVWLWXWLRQ :KLOH WKHUH LV D VLJQLILFDQW
WHFKQRORJLFDO JDS EHWZHHQ GHYHORSHG DQG GHYHORSLQJ FRXQWULHV D WUDLQHG SURIHVVRU RU
UHVHDUFKHU ZLOO EH DEOH WR JXLGH VWXGHQWV EHWWHU WRZDUGV DQVZHULQJ WKH FXUUHQW SUHVVLQJ
TXHVWLRQV DLPLQJ IRU LQWHUQDWLRQDO VWDQGDUGV DQG DSSO\LQJ DQG DGDSWLQJ FRQFHSWV OHDUQHG
LQWRORFDOFLUFXPVWDQFHV(TXDOO\LPSRUWDQWZLOOEHWKHOLQNVHVWDEOLVKHGEHWZHHQWKHWUDLQHH
DQG WKH LQWHUQDWLRQDO SURJUDPPH DQG LWV QHWZRUN RI H[SHUWV ZKLFK DV D QHWZRUN ZLOO
FRQWLQXHQRWRQO\WRLPSURYHWKHUHVHDUFKFDSDFLW\ORFDOO\EXWDOVRWRSURYLGHRSSRUWXQLWLHV
IRU IXUWKHU FROODERUDWLRQ DFFHVV WR IXQGLQJ DQG UHVRXUFHV LQFOXGLQJ WR QRQ RSHQ DFFHVV
VFLHQWLILF OLWHUDWXUH 6WXGHQWV IURP WKH1$1232*2 QHWZRUN XVXDOO\ FROODERUDWH LQ MRLQW
SXEOLFDWLRQV ZKLFK DUH FRQFHLYHG VDPSOHG DQG DQDO\]HG GXULQJ WKH WUDLQLQJ FRXUVHV HJ
%HHUPDQ HW DO   7KHUHIRUH FKRRVLQJ D FDQGLGDWH QRW RQO\ UHTXLUHV DQ HYDOXDWLRQ RI
KLVKHU &9 LW VKRXOG DOVR FRQVLGHU WKH LPSDFW WKDW WKLV WUDLQLQJ ZLOO KDYH DW WKH KRPH
LQVWLWXWLRQDQGFRXQWU\VHHVRPHFULWHULD LQ7DEOH:RUNLQJLQGHYHORSLQJFRXQWULHVZLOO
EULQJ VLJQLILFDQW ORFDO EHQHILWV DV LW ZLOO XVXDOO\ EULQJ VRPH WHFKQLFDO DQG LQIUDVWUXFWXUH
VXSSRUW VXFK DV D EDVLF VDPSOLQJ NLW LGHDV RQ KRZ WR DGDSW WKH H[LVWLQJ LQIUDVWUXFWXUH WR
PD[LPLVH LWV EHQHILWV VWDQGDUG SURFHGXUHV LQLWLDWLQJ FROODERUDWLRQ HJ MRLQW UHVHDUFK DQG
SURSRVDOVDPRQJPDQ\RWKHUV
:LWK UHJDUG WR ILQDQFHV FRVWVDVVRFLDWHG WR WUDLQLQJYDU\ IURPFRXQWU\ WRFRXQWU\DQGDOVR


































































GDWD DQDO\VLV FRXUVH UHTXLULQJ FRPSXWHUV DQG LQWHUQHW FDSDELOLWLHV )RU H[DPSOH WKH
,2&27*$ WKURXJK LWV GLVWULEXWHG 5HJLRQDO 7UDLQLQJ &HQWUHV KDV EHHQ VLQFH 
VXFFHVVIXOO\ DGGUHVVLQJ PDQ\ RI WKH FKDOOHQJHV GHVFULEHG LQ 7DEOH  QDPHO\ UHJDUGLQJ
ORJLVWLFVDQG ORFDO LQIUDVWUXFWXUHSURYLVLRQRI ORFDO WUDLQHUVZKRFDQXVH ORFDODQGUHJLRQDO
FDVH VWXGLHV DQG VSHDN WKH WUDLQHHV¶ ODQJXDJH DPRQJ RWKHUV 7KH XVH RI D FRPPRQ H
/HDUQLQJ 3ODWIRUP HQVXUHV WKDW WUDLQLQJ UHVRXUFHV DUH VKDUHG ZLWK WKH FRPPXQLW\ ,QYLWHG














































































































































































WHUP LPSDFWV LPSDFWVRQ WKHZLGHU VFLHQWLILF FRPPXQLW\ DW WKHKRPH LQVWLWXWH NQRZOHGJH
WUDQVIHU DQG SURGXFWV UHVXOWLQJ IURP WKH WUDLQLQJ SXEOLFDWLRQV SUHVHQWDWLRQV HWF 7KH
UHVSRQGHQWVZHUH DOVR DVNHGZKHWKHU WKH\ KDG VSHQW VRPH WLPH DEURDG VLQFH UHFHLYLQJ WKH
WUDLQLQJ WRDVVHVVZKHWKHU WKH WUDLQLQJZDVXQLQWHQWLRQDOO\ FRQWULEXWLQJ WR³EUDLQGUDLQ´RI
TXDOLILHG\RXQJVFLHQWLVWVDZD\IURPWKHLUKRPHFRXQWULHV
7KH VXUYH\ ZDV VXFFHVVIXO LQ VKRZLQJ WKH PDLQ SRVLWLYH LPSDFWV RQ WKH WUDLQHHV HJ
SDUWLFLSDWLRQ LQQHZUHVHDUFKSURMHFWV LPSOHPHQWLQJQHZ WHFKQLTXHVXVLQJQHZHTXLSPHQW
DQGRUXVLQJQHZVRIWZDUHPRGHOVWKDWZHUHSUHYLRXVO\XQDYDLODEOHDWWKHKRPHLQVWLWXWHDQG
HQKDQFHG FROODERUDWLRQ ,W DOVR VKRZHG VRPH GLIIHUHQFHV EHWZHHQ WKH GLIIHUHQW W\SHV RI










RI JURXSV UHVSRQVLEOH IRU LPSOHPHQWLQJ GLIIHUHQW SROLFLHV DQG FRQYHQWLRQV 8VLQJ DV DQ



































































ELRORJLFDO (29V WKH REVHUYLQJ V\VWHP QHHGV WR LQVHUW LWVHOI LQWR RQJRLQJ SURJUDPPHV IRU
FDSDFLW\ GHYHORSPHQW WDNH DGYDQWDJH RI SODWIRUPV DOUHDG\ PHDVXULQJ SK\VLFDO DQG
ELRJHRFKHPLFDO YDULDEOHV DQG WKHQ LGHQWLI\ WKH JDSV DQG VWUDWHJLHV WR ILOO WKHP7KHPDLQ
VWUHQJWKRI*22632*2DQG LWV SDUWQHUV LV D UREXVW H[SHUW FRPPXQLW\ZKLFK LV DEOH WR
SURYLGHKLJKOHYHOVFLHQWLILFDQGWHFKQLFDOH[SHUWLVHLQDOPRVWDOORFHDQWRSLFVWRIDFLOLWDWHDQG
VWUHQJWKHQLQJ WKH HVWDEOLVKPHQW RI FROODERUDWLQJ FRPPXQLWLHV RI SUDFWLFH ,Q WKH VDPHZD\
WKDW WKHUH LV D QHHG IRU UREXVW VXVWDLQHG DQG FRRUGLQDWHG REVHUYDWLRQV IRFXVHG RQ VSHFLILF
PHDVXUHPHQWV WR DVVHVV FKDQJHV LQPDULQH HFRV\VWHPV WKHUH LV DOVR WKH QHHG IRU FDSDFLW\
GHYHORSPHQWUHODWHGDFWLYLWLHVWREHFRRUGLQDWHG VRWKDWWKHLULPSDFWLVPD[LPLVHG
7KHILUVWVWHSWRZDUGVLPSURYLQJFDSDFLW\GHYHORSPHQWIRURFHDQREVHUYDWLRQVLVWRLQLWLDWHD
GLDORJXH EHWZHHQ WKH GLIIHUHQW VWDNHKROGHUV WKH ³SURYLGHUV´ RI REVHUYDWLRQV HJ *226
32*2WKH&RPPLWWHHRQ(DUWK2EVHUYDWLRQ6DWHOOLWHVRU&(26DQGDIILOLDWHGSURJUDPPHV
DQG WKH ³XVHUV´ HJ SROLF\ PDNHUV JRYHUQPHQW PDQDJHUV 1*2V LQGXVWU\ DQG VRFLHWDO
VHFWRUV WR HVWDEOLVK SDUWQHUVKLSVZLWK RQJRLQJ FDSDFLW\ GHYHORSPHQW SURJUDPPHV HJ WKH
,2&5HJLRQDOVXEFRPPLVVLRQVDQGWKH27*$WKDWFDQVXSSRUWWKHVWUHQJWKHQLQJRI(29
REVHUYLQJ FDSDFLW\ DQG WR VXSSRUW RSHQ DFFHVV WR PRQLWRULQJ GDWD HJ WKURXJK 2%,6 IRU
ELRORJLFDOLQIRUPDWLRQ7KLVZLOODOORZWKHFUHDWLRQRIDVKDUHGXQGHUVWDQGLQJRIWKHQHHGWR
VXSSRUW RFHDQ FDSDFLW\ GHYHORSPHQW DFWLYLWLHV 6XFK D SDUWQHUVKLS RI RUJDQLVDWLRQV ZLWK




GLUHFWLRQ KWWSVZZZRFHDQEHVWSUDFWLFHVQHW 3HDUOPDQ HW DO   6XFKEHVW SUDFWLFHV




































































WRFRQWLQXH WRZRUNZLWKPXOWLODWHUDO FRQYHQWLRQVDQGJOREDO RUJDQLVDWLRQV HJ&%'81





OLQNV DUHQHHGHGEHWZHHQREVHUYDWLRQDQGJOREDO UHSRUWLQJEXW WKLV ILUVW UHTXLUHV LPSURYHG
FRRUGLQDWLRQDQGH[SDQGHGFRYHUDJHRIPRVWREVHUYLQJV\VWHPV
,Q WKLV UHJDUG D FRXUVH RQ PRQLWRULQJ RI SDUWLFXODU (29V LQFOXGLQJ KRZ PRQLWRULQJ
LQIRUPDWLRQ ZRXOG EH XVHIXO WR DGGUHVV WKH 6'*V DQG $LFKL 7DUJHWV RU DGGUHVV RWKHU
UHSRUWLQJ QHHGV FRXOG EH SURSRVHG XQGHU WKH ,2&27*$SODWIRUP*LYHQ WKDW ,2&27*$
FRXUVHV DUH RIIHUHG E\ GHPDQG IURP WKH UHJLRQV VXFK D FRXUVH ZRXOG ILW LQWR ORFDO DQG
UHJLRQDO SROLF\ UHTXLUHPHQWV HVSHFLDOO\ LI WKHVH DUH IRFXVHG DURXQG(29V WKDW DUH RI ORFDO
LQWHUHVWHJFRUDOUHHIVPDQJURYHVVHDJUDVHVVDQGDOVREXLOGRQH[LVWLQJORFDODQGUHJLRQDO
FDSDFLW\ LQLWLDWLYHV )RU H[DPSOH WKH&RUDO5HHI$OOLDQFH&25$/ZRUNV RQ UHVWRULQJ DQG
SURWHFWLQJFRUDOUHHIVLQSDUWQHUVKLSZLWKWKHFRPPXQLWLHVOLYLQJQHDUHVWWKHUHHIVWKURXJKD
YDULHW\ RI VWUDWHJLHV PRVWO\ EDVHG RQ HGXFDWLRQ 7KH FRUDO UHHI VFLHQWLILF FRPPXQLW\ DOVR
RIIHUV FRXUVH RSSRUWXQLWLHV RQ FRUDO UHHI PRQLWRULQJ HJ 5HHI &KHFN
KWWSZZZUHHIFKHFNLWDOLDLWEDQJNDEDQGRKWPOEXW WKHVHFRXOGEHJUHDWO\ LPSURYHG
LI WKH\ZHUH XQGHU D JOREDO SODWIRUP HJ ,2&27*$ FRRUGLQDWHGZLWK WKH QHHGV RI WKH
*OREDO &RUDO 5HHI 0RQLWRULQJ 1HWZRUN *&051 ZKLFK FRXOG SURYLGH WKH QHWZRUN IRU
ORQJWHUPVXVWDLQDELOLW\VHH7DEOHIRUDUHYLHZRIFDSDFLW\LQLWLDWLYHVUHODWHGWRHDFK(29



































































WR GHYHORS FDSDFLW\ DURXQG QHZ (29V HJ PDQJURYH FRYHU FRUDO UHHI FRYHUFRQGLWLRQ
)ROORZLQJ FRQYHUVDWLRQV KHOG DW WKH5HVHDUFK&RRUGLQDWLRQ1HWZRUNPHHWLQJ LQ'HFHPEHU
LQ6DQ)UDQFLVFRGHYHORSHUVRIUHPRWHVHQVLQJWHFKQRORJ\H[SUHVVHGWKHLUZLOOWROHDUQ
 WKH QHHGV RI WKH ELRORJLFDO REVHUYLQJ FRPPXQLW\  ZKDW FRXOG EH LPSURYHG DQGRU
GHYHORSHG WRHQDEOHUHOHYDQWPHDVXUHPHQWV WRGHWHFWFKDQJHV LQPDULQH OLIHDQGKRZWR
PDNHWKHLPSOHPHQWDWLRQDQGXVHRIWKHVHWHFKQRORJLHVPRUHXQGHUVWDQGDEOHDFKLHYDEOHDQG




RI ³ELJ GDWD´ LQ RFHDQ REVHUYDWLRQV $FURVV PDQ\ PDULQH VFLHQFH VHFWRUV GDWDVHWV DUH
EHFRPLQJODUJHUDVDUHVXOWRIWKHLQFUHDVHGVSDWLDODQGWHPSRUDOUHVROXWLRQRIIHUHGE\PDQ\
WHFKQLTXHVDQGWKURXJKWKHGULYHWRZDUGVFOLPDWHVFDOHDQDO\VLV:KLOHWKLVGDWDDYDLODELOLW\
SURYLGHV KXJH SRWHQWLDO IRU LPSDFW LW DOVR UHSUHVHQWV D QHZ JDS LQ WHUPV RI  RI FDSDFLW\
GHYHORSPHQW (TXLSSLQJ SDUWLFLSDQWVZLWK WKH UHOHYDQW WRROV IRU WKHLU DQDO\VLV LV FULWLFDO WR
IXOO\H[SORLWWKLVZHDOWKRIGDWD2SHQVRXUFHDQGFRPPXQLW\GHYHORSHGSODWIRUPVKDYHJUHDW
SRWHQWLDOWRDGGUHVVWKHEURDGUDQJHRIQHHGVIRUWKHJOREDOXVHUEDVH3URJUDPPLQJWRROVDUH





RI HFRV\VWHP EHQHILFLDULHV VKRXOG QRW EH LJQRUHG 3DUWLFLSDWLRQ RI VWDNHKROGHUV LV YHU\
LPSRUWDQWEHFDXVHWKLVZLOOHQDEOHVFLHQWLVWVWREHPDGHDZDUHRIVRFLHWDOO\LPSRUWDQWLVVXHV


































































SURFHVVHV 5HVHDUFKHUV VKRXOG DOVR VKDUH WKHLU NQRZOHGJH DQG XQGHUVWDQGLQJ RI PDULQH
HQYLURQPHQWDOFRQGLWLRQVZLWKORFDOSHRSOHZKRLQWXUQPD\EHDEOHWRSURYLGHORQJHUWHUP
DQGPRUHORFDOSHUVSHFWLYHVXVHIXOLQLQWHUSUHWLQJWKHUHVHDUFKGDWD$SDUWLFLSDWRU\DSSURDFK
LV UHTXLUHG WR DFKLHYH KROLVWLF VXFFHVV LQ FDSDFLW\ EXLOGLQJ ZKLFK ZLOO HQDEOH XV WR WDNH
DGYDQWDJHRIWKHUHVRXUFHVLQYHVWLQJLQWKHSURMHFWV LQFOXGLQJKXPDQIDFLOLWLHVDQGILQDQFLDO
UHVRXUFHV
,W LV XQGHUVWRRG WKDW FDSDFLW\ EXLOGLQJ LQ PDULQH DQG FRDVWDO UHVHDUFK DUH IDFHG ZLWK
FKDOOHQJHVDQGWKHUHLVDQHHGWRLPSOHPHQWQHZFDSDFLW\EXLOGLQJDSSURDFKHVLQGHYHORSLQJ
FRXQWULHV $FFRUGLQJ WR WKH:RUOG %DQN  YDULRXV SDUWV RI WKH ZRUOG ZKHUH PDULQH
UHVRXUFHVUHVRXUFHVDUHJUHDWO\HQGDQJHUHGVXFKDVWKH3DFLILFLVODQGUHJLRQ:HVW$IULFDDQG
6RXWK:HVW,QGLDQPDULQHUHJLRQVQHHGFROOHFWLYHLQWHUYHQWLRQWRWDFNOHSUREOHPVDIIHFWLQJ




:H KDYH SURYLGHG DQ RYHUYLHZ RI WKH QHHG IRU FDSDFLW\ GHYHORSPHQW WR DFKLHYH D JOREDO
RFHDQ REVHUYDWLRQ V\VWHP WKDW ZLOO KHOS PHHW WKH UHTXLUHPHQWV RI WKH 6XVWDLQDEOH
'HYHORSPHQW*RDOVDQGRWKHUFULWLFDOLQWHUQDWLRQDODJUHHPHQWVDQGSODWIRUPVWKDWDUHUHODWHG
WR FOLPDWH FKDQJH ELRGLYHUVLW\ DQG HFRV\VWHP VHUYLFHV :H KDYH DOVR GLVFXVVHG VRPH
FDSDFLW\ LQLWLDWLYHV WKHLU EHQHILWV DQG FKDOOHQJHV DORQJZLWK VRPH OHVVRQV OHDUQW DQG VRPH
UHFRPPHQGDWLRQVWKDWPD\KHOSRYHUFRPHWKHVHFKDOOHQJHVLQWKHVKRUWWHUP+RZHYHUZKLOH
LPSURYLQJNQRZOHGJHZLOOFHUWDLQO\KDYHDPDMRULPSDFW LQDGYDQFLQJWKHJOREDOREVHUYLQJ


































































NQRZOHGJHZLWKRXW WKH UHVRXUFHV RU WHFKQRORJ\ WR XVH LW WR LPSURYH VXVWDLQDEOH XVH RI WKH
ORFDOPDULQHHQYLURQPHQWFDQQRWVXIILFH³&DSDFLW\GHYHORSPHQW´NHHSVDSSHDULQJLQHYHU\
SROLF\GRFXPHQWRI WKH81HJ81RI WKH ,2& 81(6&2DQGRI WKH/0(
SURJUDPPH HJ%DUELHUHDQG+HLOHPDQDVFULWLFDOWRHPSRZHUVRFLHWLHVLQGHYHORSLQJ
FRXQWULHV IRU PDQDJHUV WR WUDQVLWLRQ LQWR (FRV\VWHPEDVHGPDQDJHPHQW SUDFWLFHV IRU
VFLHQWLVWVWRXQGHUVWDQGEHWWHUWKHHIIHFWVRIKXPDQSUHVVXUHVDQGFOLPDWHFKDQJHDQGLQIRUP
SROLF\ IRUDFWLRQV WREH WDNHQDQG IRUFRPPXQLFDWRUV WR LQWHUIDFHEHWZHHQVFLHQFHVRFLHW\
DQGSROLWLFV0HPEHUVWDWHVRIWKH81KDYHUHFHQWO\SURFODLPHGD'HFDGHRI2FHDQ6FLHQFH
IRU6XVWDLQDEOH'HYHORSPHQW³WRJDWKHURFHDQVWDNHKROGHUVZRUOGZLGHEHKLQGD
FRPPRQ IUDPHZRUN WKDW ZLOO HQVXUH RFHDQ VFLHQFH FDQ IXOO\ VXSSRUW FRXQWULHV LQ WKH
DFKLHYHPHQWRIWKH6XVWDLQDEOH'HYHORSPHQW*RDORQWKHRFHDQ´6RPHRIWKHNH\JRDOV
RI WKH'HFDGH UHODWHG WR FDSDFLW\ GHYHORSPHQWZLOO EH WR IRUP D QHZ JHQHUDWLRQ RI RFHDQ
VFLHQWLVWVDQGWHFKQLFLDQVHVWDEOLVKQHZUHVHDUFKQHWZRUNVDQGDQHZJHQHUDWLRQRIHQKDQFHG
REVHUYDWLRQDOV\VWHPV6RPHH[SHFWHGRXWSXWVZLOOEH³LQFUHDVHGVFLHQWLILFNQRZOHGJHDERXW
WKH LPSDFWV RI FXPXODWLYH LQWHUDFWLQJ VWUHVVRUV VXFK DVZDUPLQJ DFLGLILFDWLRQ DQG KDELWDW





DQG PDNH VHULRXV ILQDQFLDO FRPPLWPHQWV $ JOREDO REVHUYLQJ V\VWHP DQG GHYHORSLQJ WKH
FDSDFLW\QHHGHGWRLPSOHPHQWLWLQDVXVWDLQHGZD\LQFOXGLQJWHFKQRORJ\GHYHORSPHQWLVD
GDXQWLQJ WDVN DQG FDQQRW EH VXSSRUWHG DORQHE\ MXVW D IHZ FRXQWULHV RU RUJDQLVDWLRQV7KH
'HFDGHRI2FHDQ6FLHQFHLVDJUHDWRSSRUWXQLW\WREXLOGDQGFRQVROLGDWHWKHEULGJHVEHWZHHQ


































































UHRUJDQLVDWLRQV LQ UHFHQW \HDUV WR HQVXUH FRRUGLQDWLRQ PD[LPLVH UHVRXUFHV DQG IRFXV RQ
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